Morphological development, cell number, and allocation of cells to trophectoderm and inner cell mass of in vitro fertilized and parthenogenetically developed buffalo embryos: the effect of IGF-I.
The morphology and number of cells in the trophectoderm (TE) and inner cell mass (ICM) of buffalo blastocysts derived from in vitro fertilization and cultured in the presence or absence of insulin-like growth factor-I (IGF-I) were analyzed by differential fluorochrome staining technique. The total cell number (TCN), TE number, and ICM cell number were significantly higher in blastocysts developed in vitro in the presence of IGF-I as compared to blastocysts developed without IGF-I (P < 0.01). It was observed that the buffalo blastocyst took 5-9 days postfertilization to develop in vitro. In order to correlate the time required for blastocyst development and the allocation of cells to TE and ICM, blastocysts were designated as fast (developing on or before day 7) or slow (developing after day 7). The TCN, TE, and ICM cells of fast-developing blastocysts cultured in the presence of IGF-I were significantly higher than slow-developing blastocysts (P < 0.01). The blastocysts developed on day 6 had a mean total cell number 118.6 +/- 21.4, which significantly decreased to 85.6 +/- 17.4, 62.0 +/- 14.5, and 17.0 +/- 4.0 on days 7, 8, and 9, respectively (P < 0.05). Normal development of buffalo embryo showed that, on average, embryos reached compact morula stage at the earliest between days 4.5-5.5. Blastocysts developed, at the earliest, between days 5.0-6.0, and it took them, on average, 6.5 days to hatch from the zona pellucida. TCN, TE, and ICM increased three times from morula to blastocyst; however, the proportion of ICM to TCN remained the same, in both embryonic stages. TE approximately doubled in hatched blastocysts, as compared to unhatched blastocysts (P < 0.05). However, ICM cells were decreased. The time required for development of parthenogenetic blastocysts was observed to be greater as compared to in vitro fertilized (IVF) blastocysts. The total cell number of parthenogenetic blastocysts was 100.8 +/- 11.3, including 59.2 +/- 8.4 cells of TE and 42.1 +/- 6.9 cells of ICM.